Balanced Y- Connected Voltage Source 


S Line currents equal 
phase Currents 



S Phase voltages are 

(V an ,v bn ,V C „) 

^ Line voltages are 

(V ab AV ,v ca ) 
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Phase Diagram of Line and 
Phase Voltages (+ve Sequence) 



Relation Between Line and 
Phase Voltages (+ve Sequence) 


LINE 

VOLTAGE 

(V L ) 
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V ab = a/3 VZ30° 

< 

V bc = V3 VZ-90° 

V 

V ca = S VZ150° 




^V L = ^ V<t> +30° 
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Conclusions for Balanced 
Y-connected Voltage Source 


> Balanced line voltages are equal in magnitude and are out of 
phase with one another by 120 degrees 




> Line voltages sum up to zero (V ab +V bc +V ca = 0) 

> The magnitude of line voltages is y/3 times the magnitude of 
the phase voltages 

> Line Voltages lead their corresponding phase voltages by 30 
degrees (for +ve sequence) 

V t = V + V , 

1 J an 1 T nh 
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Balanced Y-connected Load 
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Balanced Y-connected Load 
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Line Voltages 
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Phase Voltages 
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Line and Phase Voltages for 
Balanced Y-connected Load 



Conclusions for Balanced 
Y- Connected System 

> The Line currents equal phase Currents 

> The amplitude of the line-to-line voltage is equal to 
y/3 times the amplitude of the phase voltage 

> The line-to-line voltages form a balanced set of 3-phase 
voltages 

> The set of line-to-line voltages leads the set of line-to-neutral 
(phase) voltages by 30 ° (for -i-ve sequence) 

> The set of line-to-line voltages lags the set of line-to-neutral 

^ (phase) voltages by 30 ° (for -ve sequence) 

%/ 
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Y- Y Three-Phase System (F our Wire) 
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Y- Y Three-Phase System (F our Wire) 


> Z represents the internal generator impedance per 
phase 

> Zj represents the impedance of the line connecting the 
generator to the load 

> Z A B c represents the load impedance per phase 

> Z 0 represents the impedance of the neutral conductor 
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Neutral Voltage for Y-Y System 


>Using source neutral as a reference, the Node- Voltage equation 
at node N can be written as: 


V N 


1^0 


Vn - V,' n 

Z A + Z la + 2 




Vn - Vb-n 
Zb + Zib + Zj, b 

+ Vn ~ V C ’ B 

Zc Zit + Z 


= 0. 


f= e 


>For a balance three-phase system; 


Z Three-phase voltages are balanced, 



Zi a - Z lb - Z,c and 


Za- Z b - Z c 
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Neutral Voltage for Y-Y System 

>The neutral voltage can be given by: 

v /_!_ 3 \ _ V.-n + Vh- n + v c . n 

N \z t> zj z* 

□ As the three-phase voltages are balanced (i.e. V an +V bn 
+V cn = 0), therefore the neutral voltage must be equal zero 

V N = 0. 
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